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It an be shown however that if the rquJatory authority adds the cost
of the additional apical required by new invesunent projeeu intO the
allowed rate ofmum. and if there is no rqulItory laC. the utility will'relliZt
an appropriate compensatory mum on incremenw invesunenL For eam·
pie. let K' be the incrcmencal market cost of capiw for a new project
requiring an investment of I doJIars. llepJatory awhority typically wollld
not calculatc K' as a sepante mum. lut if the COSt ofcapital is aJaaJated as
a weightcd ayerare of the embedded cost of debt and an estimated COlt of
equity. the incrcmental COSt of apiw for the additional asset will add K' I
dollars to the oven.U revenue requiremenu. In ea-ea. then. if'the replatory
commission incorporates the COlt ofadditional apical into the allowed rate
of return. the utility will rallze K' on inaemencal invesunmL ocher things
equal. It there is rqulatory lar however. a utility's nte of mum on new
projectS will deviate trom the CWTent apital cosu. The only way to avoid
this is throurh an arbitrary retum adjustment. similar to an attrition
aDowance.

In summary. the rationalization of the use ofbook quantities instead of
the morc economiallv correct market quantities is not unreasonable for
purposes of setlinr rates.

14.2 THE EFFECT OF CAPITAL ST1lUCTURE ON COST OF
CAPITAl.

This section describes the effecu of apiw structUre chances on the
cost of capital in an into'imal intuitive manner. The stence of an OPllnW
capital structure is shown based on reasonable behavior postWates on the
part of bondholdm and equity holden. The nest section oudines the
fonnal theoretical justifications.

Chapter Sdescribed in detail the distinction between business risk and
financial risk. Business risk refm to the variability of opcratinr profitS
inherent in the nature of the business in which the company is engaged.
regardless of itS financial structure. ThU variabUity is larrely induced b\' the
external forces of suppl~ and demand for the firm's producu. F"mancial risk
refers to the additional variability ofearnings induced by the employment of
fixed cost financing such as debt and prefm'ed stoci. A fUndamental
concept in financial theory, demonstnted in Chapter 3. is that the risk of the
earnings to common shareholders inanses as the financial leverar~ rises.
As a company increases the relative amount of debt capital in iu apital
structure. total fixed charres increase. and the probability of failinr to meet
the gTowing (uced charre burden increases also. The residual earnings
available to common stockholders become increasinrly volatile and rislLier
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u the firm increun iu financial lev~ge. causing shareholden 10 require a
higher return on rqwly.

The relationship bctwrrn capital struaure and the con of capital is
de\'cdoped rr.tphically in Figure 14·1. The horizontal axis is the debt.ratio.
ole. assuming that no other fonn ofsenior capital msu. The rr.tph depias
the return requirements of bondhoJden and shareho/den in response 10 a
change in capital sU"Uaure as me linn progressively substieules debe for
equity capital.

The required retum on debt is relatively Oat from a debt ratio of zero
up to a critical debt ratio value. say 50", Beyond that point. an incrnse in
debt ratio has an upward influence on bond returns as debl holders perceive
a significant increue in financial risk. The aaual value of the critical
thrnhold can be determined by eumining the debt ratio ofutilitin with me
highest quality bonds (AA,A). Any reduction in debt ratio below the critical
point would not yield significant reductions in interest casu. The security of
the bondholden' investment is not subc.antiaJly improved b~' additional
reductions in the debt ratio, Beyond the critical point. bond returns increase
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in a manner consistent with the quality lfldient observed tor utility bond
yields and debt ratios. The poinu on the bond pph in Fisure 14·1
cOlTespond to the actual bond yields and debt ratios ror electric utilities
rated .~.M. A. and BM at a moment in time. Access to deb~ financing is
likely to be severely curbed beyond the BM rating level.

The curve depicting the behavior orshareholdm as me debt ratio is
inaeased is developed as (oUows. At a zero debt ratio. the miam on equity
coincides with the return on total capital since the firm is aD-equity financed
at that point. Beyond that point. with each successive increase in the debt
ratio. equity mums rise moderately at mt in response to inaeuinr
financial risk to the point where the bond ratinrs bes'in to deteriorate. ~
the debt ratio reaches dangerous levels where the solvency of the finn is
endangered. shareholders' required munu rise sharply.

The relationship between the average COSt o( capital and capital
suuaure emerges dir«dy from the auumed behavior of bond mutnl and
equity mums. This is also shown on Figure 14.1. At zero debt ratio. the
cosc of capital is coincident with the co.t of equity. With each successive
substitution o(Jow-eost debt for high-eost equity. the average cost ofcapital
declines as the weight o£low-eoSl debt in the average maeases. A low point
is reached where the cost advanta(e ofdebt is aacdy off.et by me increased
cost ofequity. Beyond that point. the co.t disadvantage or equity OUtweips
the cost advantage ofdebt. and the weighted COlt of capital rises according
ly.

The most salient charaaeristic of the pph is the V·shaped nature of
&he cost of capital curve. pointing to &he cmtence of an optimal capital
stnJClure whereby the cost of capital is minimized. Despite the rise or both
debt and equity cosu wi&h inanses in the debt ratio. &he weighted avenge
cOSt of capital reachn a minimum. Beyond this point. the low-cost and taX

advanta(es or debt are outweighed by the increased equity cosu. This
occurs juJt before the point where bond raanp .tan deteriorating. and the
cost of capital inanses rapidly at higher debt ratios.

Utilities should strive for a capital strUaure which minimizes &he
composite capital cost. incJudin( wen. Hypoth~caJ capital strUctures are
sometimes used by rquJatory commiuions to determine a &ir allowed
return if a utility is deemed to have deviated significandy &om the optimum.
A hypothetical capital stnJaure may lower the cost of capital. which in tum

may translate intO lower ratn for consumers as long as by using more debt.
the cost and tax benefits of debt outweigh the increased equity cosu:

Finding the optimal JlnJCture is easier said than done. however. The
II"Iphical relationships of Figure 14·1 are difficult to measure accurately.
About the only relationship which can be cbaned with .ome confidence i.
the bond return graph. Observed bond yields and attendant debt ratios for
comparable companies can be employed to develop such a graph. The



270 UTIUTIES' COST OF CAPITAL

equit\ return &nPh is difficult to construct precisely. AJ is evident from the
previous chapters. the COSt o(equity is difficult enoufh 10 estimal~ al a Ii"m
capital uructure. Jet alone tor a whole range otalternative apiw slruaurn.
Sevenheless. reasonable procedures (or derivinr the cost of capital curve
can be devised as the examples o( the next chapter will demonsU'lte. But
first the formal theo~' underlying the cxi.stence of an optimal capital
slruclure wiJI be outlined.

14.3 AN OVERVIEW OF CAPITAl STRtlCTt1RE THEORY

Alsuminl pmKd)' fUnctioning capital markets and the absence of
corporate taxes. ~odi!liani-Mmcr (1966) have arrued thaI che value of a
corporation. hence iu COSI of capital. is indmendml of apiw struaurc'
Financing decisions arc irnlevant under these assumptions. The \-aJue of a
Grm is determined bv the left-hand side of iu balance sheet. chat is. bv the
earning power of iu a.seu. How the sunm ofoperating income gmmted
b~ the asseu is apponioned among the bondholders and shareholders is
irrelC\ant. By analogy, the value of a pie (operatin, income) should nOl
depend on the IDaMer in which it is sliced. Modigliani-MiUer provide an
arbitrage proof of this proposition. wherfl)y two identical &mu with
dilTering capital Structures must have the same value if riskless profit
opponunities arc to be avoided. Figure 14-2 shows how the ovenlJ cost of
capilal. hence revenue requirements. arc unaffected by the dfl)t ratio under
chis theory.

If the wcichted average COSI of capital remains unchannd with
le\·frage. il follows that the required return on equilV multin, from the
aclcles:! risk ot levet3ge completelY offsns the low.cosl advantage of debl.
Otherwise. me weighled average COSI of capital could nOI remain constant.
In olher words, the total cost ofcapital remains unchanged rmrdlns of the
SOil.l ItNCture because me inarne in muiml gmin" resyltinC tom
.crgter leverage is exaCtI" olTser bv the subtitulion of lower COIl debt for
higher COSI of cauity. This is shown in Figure 14-2. The exact relationship
between leverage and the cost or equily is linnr and is expressed as:

It. • , • (,-1) ./5 (14-')

where p is the cost or equity for an aJJ-equity firm, BIS is the market YIlue
leverage ratio. and 'j' is the current rale of interest. Equation J..., is easily
derived by solving for ~ in the ronowing equation:
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THE EFFECTS OF LEVERAGE ON THE COST
OF CAPITAL; NO TAX

It • i ./V • Jt. s/v (14-4)

,.'hich is th~ stnipuorward definition of th~ wei,nted Iverare cost of
capnaL usinr market value washtS and mums. and by lublticuUn, 'p' (or
'K', Th~ COSI o( apical (or an an~uity financed firm. 'p'. and the COlt of
apital of a levered firm. K. are identiaJ under ModiJiiani.Miller·s proposi.
lion.

The accounlini analog to Equation 14·'. usin, actual mums instead
of expectfd returns is:

r • R • (R-i) DIE (14.5)

where r • return on book valu~ ofequity. R. • operaUnr r.lt~ of return on
asseu. i • internt rate on anrept~ debt. 0 • book value of all internt·
bearinr debt. E • book value oCequity, T • tax me. This mull is dmvfd
in ..\pp~ndix 14·A.

Th~ major impliation of either Equation 14-3 or Equation 14.'. it
thal tWo fimu with differenl debt ratios wiD have different equity costS. even
though lh~ have the same business risk and the same overall cost ofapical.
This is shown on Fipe 14·' where finn A and finn B have debt ratios of
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(lIS). and (BIS)~ and equity cosu of K. and leo respectively. and "et have
the same ovcn1l cost of capital K.

Itr~ ~t 11K.. Tc

MOcU,liani-Miller admit that their initial mesll ipom the we deduct
ibility of interat paym~u on debL JtKO,.,uzmr the income w U\ings of
interest paymcnu. their arrwncnt implies a continued reduction in the cost
ofcapital as the debt ratio is increased. Theraore. the b's opWnaJ capital
luuaure is 100'- debt. 'I'his is shown iJ) FiIUfe 1..... where the cost of
capital. thw r'C'Yenue rcquiremcnu. decline with each relative increment of
debt capital. The r.Uue of the finn increases with &he debt ratio because of
the added value of the tax savinI'S ,cnerated by debt financin,. AI the 6rm
substitutcs debt for equity capital. the traction ofoperatin, income divmed
to the w: authority becomes smaller. and the traction accn.Un( to sMrchold
en becomes cOn'espondinrJy~. Addinr debt thus enhances the \-aJue of
the firm and reduces the over2l1 cost of apital and ratepayer burden. The
linear relationship between the overall cost of capital and debt rauo shown
on Fipe 14-4 derived &om the tax-adjusted Modirliani.Miller theory can
be expressed as:

....... t44

THE RELATIONSHIP BETWEEN COST OF eQUITY
AND LEVERAGE

..I-------~ ...~
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Capital. Structure, Cost of Capital,
~.And Reven'ue Requirements

By EUGENE F. BRIGHAM. LOUIS C. GAPENSK'. and DANA A. ABERWALD

. Thll Miele describes a study made to detenTilne. what changes In a utilily'l cost of equity capital MIUlt 110m
chInges in Its capital Itrudule. and whether V-re is 8ft ideat capital Itrucnn thIl will minimiZe the

utility" COlI of capital and ita nwenue r8qUirernenll. FrOm a computer model deVeloped b'/ hi IUChotI
it W8I found that Changa in Ihe costs of debt Ind Iquity ... oIfuf bv chIngH in Ihe weigh.. aaignIId to
them In calculating the OJerall ,. 01 return. ,.. clHting ~iglbIe effects on &he CMI8I nttum n revenue

..quirements. The artlcle also J)Oints out some probable consequences of recent revistan of
Ih~ Iederal income tax code in .this connectIOn.

Mo.. 1IK1ric, PS, and telephone utilities hive recently
been Mucinl their d.bt I'lRiot and l.nel'lUy lmprovinl
their balance .heelS. This trend his l'Iised two questions:
(J) How do chln,n in c.pitaJ .tructure affect the COlt
of equity? (2) Is th.n an optimal capital .tructure, d ..

fined .. on. that minimiz•• NY.nu. nqutremenlS over
the Ions nan, and if so. what is it? The florid. PubUc
Service Commission asJr.l!d u. to .tudy these issun. Ind
,this article summarizes our analy.is and conclu.ion•• '

W. btpn our Inalysis with a review of the buli.....
risks faced by the utilitie- This analy.. IftdJcattcl that.
ty.a thollih most utilities' positions hlv.lmproved dur
iIIl the past two or three years, the leneral trend in

bu.ines. risk has been up. and aU utWdts today face
more ba.iII... risk than they did ill the 19601 and urly
1970•. Since the optimal capital structu.. d.pends h.lv
ay on business risk - the hlsher ill bulineu ri.k. the
lower I compllly'. debt ratio - the recent balance .h~t:t

Improvements were appropriate.
Wit also eumined the major theoredcaJ and empirical

work. on the .....tion.hip between capitaf structure Ind
capita' costs. Ind we did lOme empirical work of our
own. W. concluded that a one percental' point ctunS'
1ft the debt ratio caUltS. on l"erIS" a chanSI of about
12 boIsls points in the C051 of equity. However. we .llIu
found. UliinS • ,"'Umpuler model which WI develtJped.
thlt chanl" in the COlli of d.bt and equity IN offset
by'chans" in the weiShti usN tD calculate the ovtraU
rite of rwtum. A. a I'ftu't. thee o\,erlU l'lte of return is
not .tiect~ lillniliclnt'y by capilli structure ch.anses.

<?ur major conclusion is thlt capital .tructure dcd-

...... Co GI, 1I11III ...... 11 .. UnNMIly 01
fIIono& hili alelNfdl~II"
~ u IIIIIearcn CerlIIr Mr•• 'II lid1lDIdI-... 110m..~~."...
III NavII PalfgrIOUllI 8cnooI•..., me Untwt.
Illy af Fulda
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__ 01 FtoneII ... AJlln ...~ I

ISBA CMQr" II'l lCCounI"'8 ana 1ft MBA
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lion., within the ranse over ~hich most utiliti.. opere
ate, have neslisible elfectl on revenue requirementl.
Operating deciJiona, on the oth.r band, can and do
hJlVe major .ffects both on the' quality of service and on
revenue requirementl. Th....fore, apical struccu... cIed·

.ions should be focused primarily on .nsurin. that 8
nandal constraints do not hiniier operations.

'adpouncf

In a typical ra.. ell', the ..... 01 Ntum the utility II
aUowed to am on itt. rate baH is found a a wetshllld
averill' cost of capital (WACC):

WACC • wdkcl + wpkp + w... (1)

H... the w', arw the wetshtl and the k's are the 'com
ponent COltS of debt, preferred, and common equity.
EmbedcHcl CDSa an uHd for debt and prefernd, but •
currenl COlt rate Is used for common equity. The weiptl
can be based on Ihe Ic:tuIl capical structure at I IiYen
date, or on .n "imputed" capital Itructure II then II
ftUOft to believe ttYt the ae:tual capital structure is for
101M rwuon inlppropria", The chOice 01 weilhts can
hIY' a lipiflcant .ffect on the raulting weipted aver
a.. COlt. and that. In lam, can have. sipificant effect
on revenue requtrGnents, customers' biUs, .nd the com
pany'l .Iminp. Thus, capital structure can be an lin
portant rate case iNue.

The optimal capital structure, which miniaUzn I 8nD~.

WACC and hence its Nvenue Nquirements. depends
primarOyon the company's bu.iness risk: The hisher Itl
business risk, the lower Its optimal debt ratio, other
thin.. held constanL The put twenty years have wit
nessed ••harp Jncruse In busin... risk lor aU utilities 
since 1965. bu.iness risk has trended up due 10 inJIa
tion, reaulatory laS' incre&led competition. nudear prob
lem•• and declining growth rate•. Further, there hu
been • chanse in regulators' attltudn tow.rd who .hould
~., these risks. custolfteJ'S or investors, .nd today the
pn.ral Ieelinl II that investors an beinS required to
bear I larser share lhan In the ,aL

Because of incre.... both in the level of basin... rilk
and ill the .hare bame by investors, th. udUties .hould
hav. bepft 10 nlle their equity ratios back In the 196Oa.
However. as the top Hc:tion 01 Table 1 show•• equity
ratio. actuaUy faJlErom 1965 to 1975, wben bUlinesl risk
was riIIns malt rapidly, but th.n rose after 1975. Both
qual tamings and the amount ..tained· inc:reaHd, and
awket-boolt ratios moved up to or above one, IllAkinl it
rational to luue common stock.;Even more IInportant.
conatrue:tion prapm. slowed. 10 the equity bUilclup
WI' not offset by In increase in debt. permitttni equity
ratios to riI~. Currently. the AVl!raSl! el«tric gr ... com.
pany has a stronger equity ratio than in 1965, while the

11

A..-.e3

EquIly .....
EIIcIric Gal -... ..........,. 3K 4ot" 1ft 75"

'171 33 31 46 ..,. • 47 15 15

I. ••,..
1quIIy .....

EIecIItc T_t1aI... ca. CEnh....,. IncIuIIriaIS

'.1 3ft 1ft I'" .."•113 «I 10 .. 15..- 42 12 .. NA,e. 42 52 17 NA,.e 43 52 III NA

It.phone companies are mavins back toward their e.r·
Iier leftls.

The timin. of capital Itructure mUlp, differed sigaif
IcaDdy amons comp.n.... Those tleetricl which COlli

,leted their construction proar.m. In the late 1970s or
.ady 1910a bad • head start buildin, up their equity
ratios. and lIV.ral of them p.....ntly have -gutty ratios
in the 50 per cent range versus th, iadu.try ..-ras, gf
42 per cent Those differences hav. pcoaaplld hearinss

-by some commission. Ind have tva led 10 ",ulatory
Gaps on equity ratios.

The telephone companie•• especially the BeU rwSional
holding companlu. h.ve also com. under .tudy. It has
beeD observed (I) ttYt the teIco. have JUahttr lhJuuy
raliol than the eIec:tricI and (2) that the telco,' equity
buildup ewer ita. last ten years has been tlpecially pro·
nounced. This h•• raIHd the qutltlon of whether lOme
tekoa baft "too much" equity. However. the... are liS·
nificant cIlIference. betw~ telephone and electric com
panin, and one can argue thlt ~e ~1c:oI are 'lCpoMd to
.en buIines' risk than the nonnucJ:ufoCGftttNction ses
....t of the electric ~ustry, a~cl; conHqu.ntly, tMt
the tekoIlhould use more equity. Indeed, 'udse Creene
took euc:tly that position when.:be decreed that th~ re

lional boldin, com~nwllhoU'et.bespun off from AT&T
with • ..;n;mllm uf 55, p~r cent common equity, (Th~

averase electric at the time (1983) had a .IQ per. cent

PlAIUC UTlUnES FOATNIQtlTLY~Rr e lie7
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.:o.mll'lAjc;~"~~··'i1-:04 -fiSJl equtry ratio. Including
preferred. 01 about 50 per cenr.)

Finance theory provides helpful inli,hrs into capit.1
structure .su... bur the theory leaves rnany key ques
tions unresolved. In his 1983 pre.idmdll addre.. to the
Am...an finance Auodation. ProIeuor Stewart My.rs
(91 _ ....ted that fln.nce thltOry can proYkle IlHful in
sipb into the factors that determine an appropriate
capital .tnaeture. but he also noted thlt one cannot UN

finance theory either to lpedfy the .ffect of I.".r". on
Ihe eDIt of capita' or 10 Id~dfy the opdIMl capital .true
tuie lor a Fven company. Capital IlrUcture d.dIioN
lIIust be mad. on the ba•• of informed ludl.ment and
awket data. not by mathematical fonDulas derived &om
theory, Sttll. finance theory does provide insi,hu which
can help 1II....pl'l malce better fudpmmb.

c.pJtlJ .uucture theory has been developed .Ionl two
....jor linn:

1) rtfJJlHffs 8nwmt Tu Snill" a4 flu COlts fI{ FiuIt
cMl Diltra" The tax ..vinls-financial distress trad..
oH theory II ..iodated with Fnlnco Modi,liani Ind
MerIOn MiDer, and it postulates that the optilll&1
capital structure for a finn can be established by
balandnl th. tax uvinp that ..suit from the UN

of debt "eraul the dr.wbaeb of levenlse usod
ated with "arious aspeels of fi...ncial distress,

2) 5;pJI",• • Asy"",utric l"/D",,.tiun. rMory. This th..
ory postulates (1) th.t managers and investors have
diffennt inform.tion .bout finns and their prot
.,.ets. (2) that investors ,eneraUy view an eq~ty

offering .s .siln th.t the issuing firm's prospects
are not bright...nd (3) that inveslors therefore lower
the price of. Iinn's .tock and consequently rafH
Its COlt of equity when a new stock offering is
announced. From this it follow. th.t finns should
Ule .... debt than they otherwlae would durinS
"nomaal" times 10 .. to buUd "reserve borrowing
capacily'.. thai can be IIMd when .bove .vetl"
amounb of funds Me nHcled.

loth theories have merit. and both should be taken into
..ccount when establishins capita) structure targets.

",. ".,.".,.,. ..""." ",..",.~

AIHI ". Coat 0' .quIty

Several "'tories. aU 01 them rootR in the daRe prop
osltiou let forth by ModisJiani and MW., CMM) in 19"
and 1963 (1. 81. hav. been pruposed to explain the effect
of IevIRS' on the COlt ~f equity. AU of the theories

JNIUNf'f •. ,.7-IU8UC UTIUTI£S FORTNlGHnv

.grft 'hat th~ cusl ot &'qu/ty Increaseli .S .. t· -:- ulieli
more .nd mure &J~bt. HlIw~\·ltr. the ~uct speatl':o1lUln .

of the relationllhlp de~nds un the und.rlying tlaillUmp.
lions. and no one knows which Ht of a..umpriltn, i,
mOlt currect. or e\'etn if .ny ~i the Illumphon Hhi IS

Sood .nuuSh for practic., .pplications,
fiSure 1 .nd its .ecom panylns noM show ,h.. ,.,..

tionahip betwHn fin.ncial ItV'R,' and the cost uf Itq

uity for an electric utility under ~rJwps th. rhrft b\...t
known theories. We do not present this m.terial to In
dlcat. what w. believ. the true relAtionship to be: r.th.r.
WI u. it to demonstrate the huse differ.nca bett\\'elfn
three popular theories.

Several othen hlv, relaxed MM's .ssumption•• wmch
••ka the model more ntalistic. but the modified ml,d
lis do not provide specific. mathematic..lIy pNeilie fur
InU'" into which real-world data CAn be in.rwd to
produce ....nswln... As .. rule. thoush. the "t«nolti\'~

Crade-off theories lUaes. ftlU'ts ""hich lie Wtt.·ftft th~

extremes shown in FilUnt 1.

When it beCAm. de..r that theory could not be ulWd .
10 establish the relationship betwtln Iever.'f ..nd thli!
COlt of eqUity.. "''''IChen tumed to "mpfrical swd'Ii!'.
Table 1 ,ives prediettons based on thv three awln ,·~r·

Itons of the trade-off thNty .nd then shows. f,,, (','m·
parattv. pUrpOlel. results b.sed un M\·4troli kl!~' "mrlrl
caJ .tudies fl. 2. 3, .,. 5. 101· The l!mpirical I'ftultl' lih,,,,'
the Nm. kind 01 vwtiUft as the thfOril!'. and "'hlw
the empirical analyses .11 shuw th.t equity COItl in...,~01~
with lev.tI,e, thv inc~ases .are Sli!ner..U>' sm.lIltr tholn
the theories would pntdict.

As a part of the Public Utility ReH..rch Center stud~',

L. C. CapenKI (31 conducted a n~w. upd.twl .t.1th,tlColl
analyl1s of the empiric.I nlarlon,hlp betweli!n c.1pU.1
COltS and financial levli!r'gt!. 8.sially. CaPft',kf lliund
th.t ..n inere•• in thli! debt·tu-tot.al·.ss.ts ratio fnlm oI11
10 ,0 per cent ntlulted in .n increase in th. cost lIf
equf~ of about n basis points when '",'eraStr b; mllJ'
lUred in "rm•. of eJlp4tcted bouk \·.)ueli. As Tolhl&.' ~
abowi. wpt=nska'. ntrw rinding, .rlt CUnlilall!nt ,,'un th\!
arlier empiricai works.

It should be nOted ,hat a bias emb in .U ~JW:fI,'n

.tudies if the lndependent variables are metlSurl!&f '~'ith
enor. al they almost certainty .re in the CI" ul cost ,.i
capi.... studin. where most 01 the ".ari.a!!....nt pro'\w.
which are .upposed to measure investur,' __,.Ct.'lllvnlt
&bout future events ..nd conditions. 1)is m.asufltmttnt
error bias ca..... aU rearesaion studii~1 ours inciudttJ,
to understate me tNt relationship betW.en 1e\,~r;llJf o1nd
th. cost of equity. 't .. impossibJIi! tu determlnlP th~

exact .ize of the bias. but we ·conductltd H\'er~1

lubstudles on this .ff«t. W~ cn~d~,ul~J tholl, nn.:~ th~'
measurement errof b~$ is ehminiltl!\:l, th~ bHt .,'tirn,)t~. .



..... ,
n..o..uc.. AIIItIonIhlpa BeIwMn AnItIClIII
~ InCI Ihe ee. 01 EquIIy

For In EIICIric UIIIIIy

- .- ---' _ 0;" III Ul~ Q~D( 'rllio from .aO tl,) SO
f'!r .:ent is. 120 blSII p\Jlnt dl&ng-= In ltw COSt o~ ltquity .

Thi. methodoJosy can be extended to estimate the
effects of lew...,. on th. COlt of equity. W. bow that
the sam. ~undamentalfactors that aElect the ~ftS of
a COIftpany's bonds .Ito .ffect the riskiness of its .tock.
Th....fore. if somedUn, occun to cau.e the rilkin.,••
and consequently the COlt of the firm', debt to incrull&!,
then the cost of its equity wiU aIIo rise. MOlt of the
work in fin.nce theory. as weD as common HIIM, au,
pttl that' the effect of 1ft increaH in lever.se is srealer
on the COlt of equity th.n on the cost of debt. A. Ion,
as operatinS income exceeds interest ch....... chanps
in operatinS Income have no Itffeet on bondholders' re
turns. but any chanle whatever .ffeets common ,cock
bolden. for this IUson, It very low debt ratios. addinS.
more debt has little eflKt on a bond'. ri.k and. requir.td
fttum, but .... additional debt would affect stoekhold~.

Our ,tudi.. indiclt. that U a ten percentage point
inere... in thlt d"bt ratiO, trom 0&0 to 50 per cent, wuuJd
incrNle the COlt of debt by 82 bUi. points, then the
eNid on the CDlt of equity would be 30 10 010 basi.
points puttr. Therefore. I debt ratio inere'le from 40
to 50 per cent wouJd caUIe the COIl of equity to Jnere••
by from 112 to 122 buiJ points•.

We .Iso UHd • rilk premium approach to fttlmate
the .ffects of dI.nl" in Ie"....p on the COlt of equity.
Here w. combined the bond ratinl ,uldeUn•• pabUshed
by Standud • Poor'. with interest rata on bonds with
different ratins•. For the electric utilities, each percent•
ase point chanS' In the debt·to-eapJmJ &alto ....lIlts in a
1.' balil poiDt daanse in in.rest rates wIddn the .a.,
to 41 per "nt debt ratio ranp. .nd ..... bail point
increue for debt: ndos within the oil to 54 per cent
ran,.. The data cUd not pennit analysis outsld. the .u.S
to 54 per cent debt ratio ...nl'. 10 w. CllU\Ot state ex
actly wh.t would h.ppen 10 interest rate. If d.bt w.re.
below 42.5 or above 54 per cent. How."., usuminS
that the 7.8 billa point .djUlllll.nt .lso appUu In ihe
42.5 to 40 per ant ran,., a chanse in the debt ratio
from ..0 10 50 per cent would ClUM the COlt of debt to
eMilie by 82 bull potatl:

Chanse in COlt of debt • 2.5(1.8) + 5.5(7.8) + 2{lO)
• 82.4 baai. points

TIw &111,1 &lU"$ rlti# I'nmilllfl' M~lhDd

at 1'uIII1I: ,.".,.,....... c..r
QIpIIaI .......,

. .
froa a rqulltory Yiewpomt. ...."~ iasue II capital

lCIVetUIt', Ions·run effect on menue '-quiremelnts. Tn
.'H" thi. eflut, we .wv.lufk'd • 'LuIUI "1-2-3 mod!!1

UIOS
12.11
1:l0&
14.17
15.15
17.72
20.83
.01.31

I •• " ••un.

81........

.' .

-
Colt ......

MM (1.'
11.sm.
1171
12.118
lUI
1301
13,81
, 7,.
20.7"

MM (I.)

11.am.
11.•
12031
I:lCO
13,83
15.CO
11.75
IU7
25.50

...

• 04 /1
I ~. f" ..tH.-j . .I .

..
•. . -' ~··.·1- .."·

. -~.... :
:~.;.. i
n,

..
•tI..--------------

.~

(I)+Jl)fA .(I)+~

ft 0.00
10 0.11
aD 0.25
30 0.43
40 0.17
II) 1.00
10 1.50
7D U3
., ...00

Notes."" 1:
, For ... calClUlClnl we ...... IhII the COI'ftC*IY '*S only

CIebr Mea COfMlCft 1OiIV.
2. c.-. IIIUCIIn rIIi:lI ""* De mNIUl'ICI ... tIlIIItleI ......

II)~ the MM IftCI MiIIef equatlCIrlI. For a~ UIlIiIy etpItIIIIng
uncIef ......... lag.....~. oomrnan~ INIIfeI __
muar be IQUIIII:) bOOk ..,... For unragutated Ilrms. N DentMI of
.... (lax IIIW1gII ICC"" 10 1IClCldIcltd.,. anel feIUIl In hlgMr
IIDCk pnca ,. UIIIiIIIS. IIll bInIfItI aceIUI 10 CUIOnIII. 10 11III
.. VIIueI ..,.,. ... 10 tloc* ....

3. AI C.IIIIIIIO,. 01 COlI 01 equdy. ~. IIIUrnt !hit leu .. COlI of
tquIty II:) In~ IIecUIc UIdiIy .. 11.5 per cent. Ilo • COlI 01
CSIbl ... ,. c.nt. and T .. marglMl au tall .. 34 'PlI c.nt.

... IaCh .., Md Millet aNne "* k.a tor IN ....., Inn it
eQUII D Ilo 01 .. ...-....a &I'll: Ill! ., ...... 8 per CIIll l'IgarCIIIIa d
!he IlMI ClI dItlr~.a. In .. ,_ WOfk (7). MM --.med zero tueI. ~ IhIV
developeCl the II*Ming equaban. wt1ICI\ we UIId D calCUIIIt lilt
Column t~

... .. leu + ~ - Il.XDIEt.. 11_ (11.1~ .. n)(DlE)
.. ,,_ 3.5ClCD/E).

...... D• ,..,.. 01 .. him'. dItIC. E VIluI at 1QUIty.
and A .. D + E .. 1OlII ...... 1MIue 01 .. firm· .....

e. ..... ... 1"'(81 bIuughI CCIIPlfIII .... .,.. .. MIlyU. but
no PMCNI ..... ancI 1hIy IhIn CIeW'apeCI ... IQUIIIOI\, WftICh
.. UNd D CIIQ,. UlI CQUm 2 --=

... .. leu ..' CIfu - Il.J(I ..~
. • 11_ ... (11,5~ - n)(O.8I)(DIE)

.. 1US + Ul(DIE)

7. ..., II'l IIiI '877...- [IJ IIUIIICf~ InC! .,.,...,
-..: ... CoIurm 3 ..... WII'I eateuIaIIcI UIIng ..~:

... .. Irv + fku - (1 - '11IcaJ(DIE)
• " .... "" (11.5'" - (1 - o.34)n.J(M)
.. "_ + 1.22(DIE)

•

"



• ......1n __ CoIt
MIen o.r.T"~ RIIIo

.'.....IIcaI ..... m.uea Inlm 40 ID 10 Pet CenI

• MU(1.) U5.,. POl'*
MM (1113) 12
MiIIIt (11m m.... ,.
."..., .......II:IrI ......

~ & Gatctan (118) ,.
Goraaft (1'7.) 45
AcDctIiIk • II. (1173) 71
Mehta It ... C1.) 108
GapenaIu (1.) ..!L,... 17

fIIk PIWIIIum'

IItghIm. _. & \inion (1115) 120

I
..

We aslume that this decrease in ~verl8e will ~,wer

debt Ind pnriltrred .:osts by ok) basis points. Th~n. we
examine thNC diHerent situation. rllIatelins th" impact
of the capital structure wnse on '''IUity costs. In the
"most likely" cue, we assume thlt the lfCIuity ~t de
erliH' by 50 basis pobUs upon .nnouncement of the
capitll .tructure chanle. However, WI Iiso Ihuw the
results If the dfCrelSf in equity COlt II as low •• 25
blsis poin.. (the low-wnsitivit}· CIM) ur .s hiSh •• 15
balil points (the hiP-tensitivity CASIt)•

T." 3 livel the by resultl 01 the mod.1 ruM hI' the
.1ectricI. SimUlr runs Wltrt made with • v.nkan ,Ii Ihe
modelld.ptld to telephone compan.tr•• D.h WitI'\" )ClIn

.rated lor nery yur from 1986 10 :2OIn, but au o1,·\)i.J
unnlCftllry detaD. only M1.cted yeArs .are shown. S«.
tion t locuHl on tf!e pretax weilhted .,·.ro1l'_ (\tilt ,t;
capital. 5«tion II on revenue requlremltntl, s.rctilln III
on 1D0nthly midenlial bills for a I,OOD-kituw.tt-huur ..-u".
tDlner. and Section IV on pntax int.re.1 cuvltragtp r.ti,,,,. '

The most strlkinl felture of the N.ults is tho1l (,apito1l
Itructure chansn have very little effect on an~' llf th~w
key vaNbles. In 2001••ixteen years .lter the d«i•••m lot

chanS' the capital structure, revenul! requirement=- .Jit·
ler beaw..n .the baR case and thlt musl Uklt'" Cllh: ~.

only $18 million on a baH of about $11.6 billhan, "f b,·
only 161100th 01 one per cent, Ind the lverase ,"U.t,,~,
er'1 bUl differs by only 29 cents on 01 b.,lt of SI~.lttJ.

apln. only 161t00th of one per cent. Diffltrl!n.:~ .If\!

..en ....Uer in the near term. In "iew oj thtr un':l'r
tainty over the value. which should be AHignl!d lo. th",
inPUII. these differences Are trivial.

1b1 t1I1trriding lOlidusitm tD • dTlla·" fmm ..", ..""lu.,,, I:'

litis: Cqi,., .frut'f'1rt cUIISt5 Iww I,"k ,,,,,,,,,,, ,If' " u"f"u'"
rtWfIII6 "IJMiTmml' til' iii (lI$tllffltr$' lI,II::. ""riM ~t,um",'

4", -f/«I flat tilt' ..t,. tll6.ltl, "tilt ",uI til""!'. '."t ,1,.",..W:i
PI tm. Alriabla ." o(fH' Iry clurngt$ ;11 Ilk' rJon.~ht:4 ,I' ,'"dl
apiIaJ ,,",dlln tOIIIptJlfIlil.
~e also uHd the modtd to study the ltff~ ,af ,ho1n,;"':,

In ~flation. fuel. labor, and fixed costs such olli ~.rF'r"':I

atlon. The effecta of chanles h.n~ .re d~'arfltd b,· thl!
bnpact of capit.ll structure (hanglt" TI,,,,. ", IUTII. i.\! I.'
IItt lOlI&llI,iDlI IluI' Iht "';mII", fun" ,tf e"plllIl $1,,,,,,,,,,, I"':':·

,iortl lItoulil lit 011 'lISMriflg 'M1 tiI."IICUa' ,-on$t'''''''$ J., 'II"
laill" tffit:Wn' op«""""" flO' em ';w d(.'l"$ c); 1:"""011 ..t"I..·
hlrr ", " Oil rlW'flII6 "IJ"imMJIl$. r

Finance theory IUISI'ts that thtl'..capItaI Itructur~
Ihoulll be "'"10 U to obtain the lUilimum tax bttn.rhts
&om debt consilient with lUint.inins I reM"''' \)1 tlur
IOwinS capaetty IUlfictent to pennit .tficienl fin.ndn~

tn. tlIlfiIhlld -. eDll of aplta) ..... in T... ] " "'''''I\"nl
... 1M one in nate tolWl, Thr vnr '"' WM' ..fUl ul'"
... twtum .. pn:tcm'\i ,-,,'" Iu " ......w W:, N_ II U..· ,:t ,1
.p WA(."C. 01&. _um. tI..:n Uw·Mlm .., mwtaC. rhlf''''''''' .11\,'
Uncb. IIttIIm to CDIIlDlOft...... lnC~U'" WIU bat mlnllN8J

~ ..

..

..........."'. ... -..
•• :. ,. ' •• '~'" -A .-

which tull the Mnlitivity of NVenue requirements Uld
~d..r uutput yariables'ro Clplcal structure c:ban.... Th.
1n00t bnportant iDputi 10 the 1-2-3 lDodel Ire the reta
tionlhis- htwnn Ie"eral' and capital COllI. W. •..
slUl\ec1 a ....lnninl capital structure 01 48 per cent debt.
10 per cent preferred. and 42 per cent comlnon ltock.••.,nnJn, ....bedded COlli .n 9 per cent for debt and 8
per cent lor preferred. Mal1inal coalS, ....minIM tIM""
ill "'pita JltlldIlTr. are assumld 10 be 9 per cent for
debt. I per cent for preferred. and 13.5 per cent for
colnlftOn equity.z

Of CIDIU'M, aD thne ...Iues could be cbanpd, lad lay
capital IIIIICture chanp. .Ion, with v.ryins uaump
tionl about capital COlt rates. ClDUId be UlaUned. We
nport in this utide the results 01 one capital Itnaeture
chanp - • five percentale point deerease in d.bt froID
41 to 43 per cenL lbus. the Srm'. opita. Itrueture moves
to 43 per C8ftt debt. 10 per cent prefemel (the preferred
nt:to Is held eonstlnt). Ind 47 per cent common equity.

.............. dillcWIMr .. ddI paint: w. bave..no effort
wIlatewr to IllIIrNte the cunni c.- of.quity lor any pYen IIdIily ow
"", lite IIMIuII)'~. ~. _ sIttauId NIC ..... _

beiiew till cu,rnnt CDIt of tqlUty is 13.5 per CDt or ....y odIer YI1tIe.

IN<<JNItf t. '.7-"U8UC UTUTIES FORrNIGKTLY
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TAII.I3

~ ....... 01 .. EnI'IY ModII ""!'

L...... WACC

1_ 1117 ,. I. IlJCIO IG01
,.

Molt LIIlIly C..
I

142'" 14.'~ '4.1.13... 13.1K 14.1",
Low-MnIIIMIY CIN 131ft '''.Oft 14."" '''~ .4.'" '4.14"
Hlgh-1IflIIMtV cue 13.15'11 13.73" 1~ 14.031' 13..- 13.1.,.
.... CIM; No CIQlIIf 8It.Ic:suN QIInge . 14.1ft 14;'ft 14.'" '4'2'11 '''.In. ,,,.,n..............

1_ 1117 I. ,. •• 1&10'

Moll LNI'f e- ".1. ".07 .i_
11.724 "0.17" 111.141

Low-~c.. ".1." 14.450 .:. 17.'ISO 110.111 1".114"1Il"IlIMly e:- ~'22 ....423 .... 11.7 110.138 "1."
.... c..:No~ 8InIc:nft Ct*'DI ".155 ..... .:417 '7.704 S10.• "1.127.,...I. ,. ,.., ,. IIXIO ID01

Moll LIIIIy CuI
i

"31.73 1171.11•.0&0 ".05 "ClUO $'17"
LClWo"'1dMly CIII •.17 114.34 I.08M "0&0.2' "11.10 "17.7'
....1MIiIivitv e- •.'3 113.75 IU•.13 "38.28 1177.• 1'•.45
.... CaN' No c.paJ 8rucIu,. a-oe _..

....34 I1C!1.21 1138.38 "77.• $118.11

N• ..... CcMrIgt RIIIDI. '117" ,. I. IClOO .,
MoIlIMly C- UI 3.38 3i73 3,87 . 3.89 3M
LortoIlftlltMty c.e 3.32 :...3

~~
391 314 314

HaQh~CaH US 3.35 382 384. 3.84
... Cue. No CIpIIaI S1ructure a.noe u. 3.34 3~ 3~ 3.34 3.34

durin, timn of .tress. If I company it ttronS, It can
raile fundi at ". rtAJonable cost &om min)' different
lOurces. but If It is weak, It cannot set money on N."

sonable tennl eJ(cept on " secured balls, And the better
the security. the better the interest rate Ind term•. Th.re
foN, In din•• of .trea utilitiH need access to the 1ft

.yatalet pade &rat mort,I,' bond INrket.
In the mindl of mOlt !nY••ton. the INltelt diu for

an eItctric utility Irt 1.lOdated with con.tnIetion. If A

company has aU of its ,enerattns plants In the raw but
u.mIftIa cub Ntum, then it will probably be reprded
AI • ItrOnl company. On Ib, other hand. if it is in the
mMllt of a snajot constructiOn propam. It wW be per
ceived .. fadn, mb. PJannins Del bWldins A baM
load ......tlnl station l.n.raUy takes from tipt 10

twelve )'&US. and much can happen durinS that tim. 
costa ClIn ncar.te. load Rrowth can dedln•• relative luel
price. ClIn dlo1nl., new I«hnofugicli an ~ &ntrudu~...'\I,
environmental problem. can .unlce, and so on. fur-

ther, lnvntoil know that if thinp work out "" pJannlld
or better, the company wW be allowed 10 am Its cost
of capital, but no more. while if thinSI do not work c)ut
AI .well as anticlplted. fuU recovery may not be prrmit
led. So, when I company belins .. major ntrW coastrul:
.n PlOFam. that very ract wlU caute it to 10M i.wor in
the CApital Iri...... .

Now c:onsid... fipn 2. The, top MCtion shows th.
Ions-nan coMtruetion .xpendituN forecast for.a h~'pu,

.,ticaI utiUty. The compan), projtctll ..ooth, ,'ow'y
1fOWIn,levei of.expenditures for lran~million ~nd dis
tribution fac:iilties, and ~riodicaUy It must build • n.,,·
P ...ratfnl aimt (or ..furb~ an 0IsI unit). The Iow~r
paph tbowi dae equity ratio lltuadon. The long-run
larpt ratio H,pend. primuUy on '''uk business risk.
which we .unme it coftStant. Howner, the «tlUl ~"
uity ratiu lhuuld cycle .baut th't Icm~·run tllra~1 W\'",1.
'.liInlS wh.n (un»lru,,1ion •.a"1iVi'h.'=i .ar", .uw, then ,1&.'\'lIn·

ins a. the COlllpan), IGeS int~. ili ptl~k cxpenditu~ re-
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riocI. becaUH peak upencUtures would be financed pli
lftlrily by dOt."

The pattem shown in PilUre 2 II conJlltent both with
finance thtCIIY and with wMt utWties have betn doin,
in recent ,.an. but Itveral questioN Ire IUguted by .
the pap"': (I) At wMt level .hould th_ Ionl-run arpt
capital Itnacture be Mtl (2) How far above or below the
Ions-run tllpt should the actull equity ratio 107 (3)
Should the .._ arpts be UHd by aU utiJides? (4) For
repdatory purpoHI••hould th. tarpt or the actual api
tal Itructure be UMd 10 detennine the allowed rate of
retuml TheIl poiDts are adclreued next.

I) TIlt _,..,..IIItpt. It Js critically apentant that a utiJ.
i.ty be ablt to raise capital under .dverse conditions.

ana investors look to bond rabng! is a gUIde to p:em•
pany's creditworthiness. PutEtng those t'¥l) 'acts to,ether
luUests that the long-run tarset, under 1986 condit~ns.

should be consistent with the guldeUnes for a "double
A" bond raanl.

The virtual impossibility of "provinS" what the opti
IftII capitaJ .tructure is. combin~ with the fact that •
company's.own circum,tances a.-ve I belnn, on Us op
timal capital structure, .uUests ta.-t tonsiderab!e KOpe

should be aUowed for manaserial discretion. Conditions
In the utUity industries Ire currently in a state of flux,
m.kina It ilftportant that the capital structure tarset be
..viewed periodically.

2) DmtIliDru ,bo,,' l1li M"Ff. Deviations from the tar,et capitoll structure wUI occur beause of such randum
fletorl u bond .lturitieS .nd capital auarbt fluctuol
tions, and becauM of construction cycles. Such d~\'i.l

tions are nec....rily compan), specific; for pampltt. 01

....ttveJy ImlD electric company would normally ""re
lienee wid.r apital .tructure chans" than a tars.r atm
pany beaUM I.new plant would represent a "rser ~r
centl,. of the Jrftall company's tolll capital. Stut. it
would Hem prudent to plan to keep the common ~

uit\' ratios at least in the "A" ranglt. At the high Itn~.

we' would question the .erits of an electric M"ing o1n
equity ratio above the low 50. on the grounds tlwt it
would be giVins up substantial tax ""inKs and 8ltUin~

ltd. in ntum.
3) TJw IYguhJ'ory apilal ,t,,,,tllff. Assumina I compo'ln~'

Is optrltinl within • lU50nabht range. its a'tual .:.api.,)!
structure (or the on. forecasted during the p.eriod "'h~n

rates wW be In effect) should be used for rate-niakinJt
purposes. This would minimize the long-run cost of Colp

iIal, because Investors hiVe more contid"n,e In thl:! im·
partiality 01 regulation when they see actual a.op~
to hypothetical.dau being used.

Tues have an important effect on the optimal CApiLli
ItruCb,lre, and our tax system will soon undergo am,,'
tor chan,e. Therefore, we considttred how lbe new t.1,

laws waD affect "pnll ItrUcture ~«isionli. \\'e b.tpn by
notlnl that four upeets of the n~ tax Ittlitlatk'n will
affect capital structure decisions: 11» the chans. in "",'r·
porlte tax races from • ltatutOry rattt uf oIb pltr ,.nl tu 01

new rate of 34 per cent; (2) chlnges in ~rsolWl Col'

lites, induding the ellmination of the dif(erenti.lJ tn!A'
ment of capita( saini and ordinary in~ome; 131 dwngt:$
in depremtion rates, Ind C4) eliminatio" of the in\'fIlC
Iftlnt ~ credit.

Mudigliani olnrJ MiII~r, in 11Ift3. ~~";lJn:;cr"t~11 th.at "n...
major reason tor induding .fibt i~ .flll! e.t.p~Ul stru~tur~
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is the fact that interest" deductible. Wodisliani and
Miller also showed that th. w benefit of debt is eli
JeCtly plOportional to the corporate WI: rate - the hisher
th. corporate tax rite, the lreater the .dv.nlap of th,
int.rest lax Ihelter, Ind the InON debe lira. should
have in their capital .tnactum. The old corpora.. tax
rat. w•• 46 per cent. while the new rate II J4 pu ceat.
Other thinp held conatant. this chanl' In the COIpOnte
tax rate should lead to the use of .... debt .nd iliON

tqc&lt)', that ii, 10 I hlp., eqully ratio.
The carporate rate chanl' can alto be COftIldtNCl 1ft

tams 01 rev,nue requlre.,n... SappoM a company ....
SIOO 01 ralt baH ....ta, S50 of debt with I eDIt of k, •
10 per c»nt, S50 of equity with • cott of kt • J5 per cent.
and a laX rate of T • 46 per cent. The NCluir'ed ra. 01
return 011 UNts wW be 18.89 pet amt:

IIequind

Jtetum on AsHes • - ..k.I + w,(lcJ(1 - 1'))
eRDA)

• 0.5(1") + 0.5(15.10.54)
- 0.5(1") + 0.5(21.71.)
• la.19ft

Reveftuelequiml'lents • 0.1889($100) • $18.89
To Sadlfy InvHtol'S

If the coapany tamI 18.89 per cent on Ita Sl00 lite
baN, theft it can ,.y 55 of interest to bondholders.
56.39 of taxa, and have 57.50 lelt for .tockho1dm.

Now let the WI: rat. decline to:W per cent. AAumlnS
k.i and ks IN unchanled at 10 per cent and 15 per cent,
relpectively. the overall cost of capital wW decline 10
16.36 per cent:

.......
Retum on Auets • 0.5(1") + 0.5(1'''/0.66)

(aOA)

w.k,
Covera,. • w"k.J + 1 - T

wttk"

0.5(15~)

• 0.5(10'1. + 0.'" • 3.'"
IU(I"'

When the new tax rate. take ltffect. the cov.ra,e ratio
wUI decIiae to 3.21x:

0.5(1''')
COv...... • 0.5(1") + 0.66 • 3.27x

0.5(1011)

nul. the corporate tax rate chanp cuuld be .xp«tttd
10 Iud 10 • decUne in utiUtia' coverll.·radol. That, in
turn. auges.. ahat ClDlftpanit. wiU n" to incNaH th.ir
equity ..dot IOlntwhat 10 offMt the taa-hlcluctd ~·e,.

a.. decliae.

Iffrtt. tI{ 1M Can", In Ptrwul
Tall.

In the prececUnl section w. IIW that the reduction in
the corpora. tax rate will. other thin.. held con•..,nt.
lead companies 10 inerta.. their equity ratios. Of C\»UrM,

all other lhinp are not CORltaDt••nd one of lhoStf ~inlCs

II the personal tax rate. Then II • poslibilat)· Iholt
chanin in personal tn rata wUllead to chlnps in th~

Nlative co.ts of debt .nd equity. and dut tha. chanl(fl
could .ffed the optimal capital structure.

The top penon.' tax rate will drop hom T, • 50 per
cent to T, • 28 per cent. but the lOp capital pin~ ta~ ro1le
wW riM froIII T•• 20 per emt 10 T••.28 per cent. Thl1lktchan... wW clearly benefit bondholclen - fur " top
biac:ket bondholder. the .fter-tax retum 011 • 10 per
cent bond wW rbe from 5 per can to 1.2 per cent:

• 0.5(1") + O.5{22.13")
• 16.3611

RevenueReq~ • O.l636(SIGO) • $16.36

Old AfteMIx
Retum on Debt:

N.wAfter..tax
a.1Um on Debt:

ktt(1 - T) • 10'1(0.5) • 5

k.t(1 - 'f.) - 1"(0.72) • 7.1'..

Revenu. nqutmntnts fell because the pretax COlt 01
equity cltc1inecl u • ..ult 01 the tax rate reducdan.
Since the COlt of equity decUntd. but the COlt of debt
NaWMd conltant. it ..... reaonablt 1:0' think that II
the CDmpmy'. optimal capital structure was 5l).50 M
foN the tu rate chanS" then alter the chanse the COin

pany Mould UN lOIftewbat iliON equity.
1M tax rale chinle UJo Ifft(g COYlfllC nCiol, O1Ir

hypotltebCIl company's pre..x cov.rase Atio when the
46 per cent tax rate was in effect was 3.78x:

2Z

The effect on stockholders depends on how the *JUity
mum II divided between dividend yield and upiUS
pin' from lrowth. ForoampJe, lr~ .. DIP + S • IUly ~

SfJ • 15~. and the invettor has a _year holdlnS p"
dod. then the after-tax s:etum on~ .tack will chanSII!
as toUowa:

Old After-tax Rttum • 10~(l ':0:-, Tp) + 5"(1 - 19l
. • "O~(o.-S) + st.\{O.J)

• 9,.
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New Altef-falCRetum - 10S(0.72) + 5"(0.72)
- 10.8"

Now notiet that the liter-tax return on bo"nd. hu riMn

"Y (7.2~15") - 1 - "", but the .fter-tu Nhlm on
equityhas~asedbyoaly(lO.I"I9")-1- 2K.nUl,
the perlOnal tax rate chanse is ewer IWke .1 benelic:illl
to debt u to equity. Note, thou"', that ah... mulll
an qldtlt senlitive to the .tockholden tax bracket. II)

the .,Iit between dividend yield and powth. and aIIo
II) the Itnpb of the investor'. hoJdbtl period.' .

The.. perIOnal tax zate chan... wW uau:IoubtedJy.
Iect capital awket rates, and they wiD undoubtedly
caUH the market cost of debt to faD relative to the ......
lret co.t of eqUity. However. we un no Idea of the
.'pltude 'of these effects. U utWty .Iock prices IIId
Mnd Inttrelt rates are detennined primarily "y lUcia
lutitutlonaJ Invelton u pension fundi, which are In
tile zero tu bracket, IDd by Iow-braclcet retirees. _
dIere wID be DO personal tu efIectI wutevwr. Our pea
II that penonal tu rate effects will GOt tum out to be
YerY baportal\t, that the m.rket COIb of d.bt and equity
will not be lisnlficantly Iffected by the tax Jaw chan,..,
lAd hence th.t the penonal tax rate chanl" wU1 not
have a material effect on capital structure decisioN.

.AI w. noted earlier, capital Itructures can be aflectad
by where a company II In Itl con.truction pl'OJl'lIIl and
by Us av.iW»1e cash flow.. Therefore, we w... con
cemecI about bow the tax Jiw chan,.. milht affect calb
flow. ucI hence capital Itr1aCtUNI.

The elimination of the Investment tax credit (ITe) and
the IoweriftS of depredation rates wW. both bave an
acl¥ene effeet on utWties' calb fIowl. How.ver, most
utditi.. MV' complet.d th.ir major conltruction pro
.,... and many of IhOte that are stili buUdins plana
faa"e l0tten their projects "srandfathered" in under the
trnINtion ru.... 10 that they wm sdD ,et the ITCI and
caa aIIo depredate the plants ulna the old ratel. W.
conducted • telephone survey of a number of utility
COJapuUts, and based on that lurny we conduded ~t
the .. of lb. rrc. and the chan,.. in dqredadon
ra_ wtII not haye a material advene .ffect Oft mo.t
co.,....'~ Sow. over the nut 8ve or .. ,.a,..
but theM cNns" wW have. very serious .dv... e'
fect when tlie nat round of seneration con.tructlon.......

nu. lltaatlon sua.... to ItS that it II even more bD
portlnt. undu lb. new tax IIWI, for utilities to inaaae
Ibeir equity radOi now, while conltruetlon is low be-. .

.., 1ft haIda • IIDck ."d .. or IhIft the~
.... 1M iI~ lIIUftIy. Met 1M .twr Ntum on WI ....liw
IIDdl wauId lie JOft (.72) + ,. - U.Z. ndIIr IbM 10.1••

JNfU/IIff" ••i-R.eUC UTlUTIES FORTNIGHTLY

caUie ITCI and d.ferred taxes wW not be ayailable l')

h.lp finance the next round of Ioad CONtruction.
On _lance, the 1916 tax chan should. if anythin.,

lad to further Inaeues In equity rados.

Our study wu d......... (1) to ...... 1M effec:tI of
capital Itrumare on the COlt of -.iUlty .ad (2) 110 am
aId.r the proper ranse of capital ICI'UCtIIIW lor udlidts.
We IMmlned put thtoredcal IftcI Impirical ........
ttadla bearin. on theM iuuet; WI pulormtcl IOIDt

empirical .tuelia of our own; and we developed a co.-
pu_ .ocIeI which permitted ... 10 ltucIy eIfecb of
lltemadv. apltal .truetures on revenue imnen..
and cullolllerS' ..... .

Our ..tor condlllioa wu th.t capltalllrUClUre deel
Ilona. within the rani' ovu which _t utUltiei oper-
..., "ve t elfectl an rennut requlrementl.
Operatlnl ded on Ihe other MncI. can and' do
have ...tor effect Oft revenue.nquinalats. This IU"

I"" that CIIpital ItrUChIN decision. Ihould be focUIed
primarily on ensurinl that Snandlll conatralntl 'do not
hinder opetatlonl. .

The eItc:tIk udUlits ao thlVup ...jor COftItnadion cy
cles, and their actual capital Itructurn IhouJcI vary &om
th. Ion,-run talptl over tbae cydeJ. When • ....jor
plaat is completed and plactd In the ra&tbeH, Inter·
_By ....erated ca'" IIow. Ihould exCftcI conatrucdon
expendlturel. and the equity ratio .hould 1M built up
and .houlcl peak JUlt befo.. the .tart of the nat major
cons~n propam. Durin. c:onstruetion, .... company
Ihould finance heavily with debt, thlll call1in. the eq;
uity rado to decline, Ind this ratio should bottom out
just as the CDnltnaetJon proJrllll II complltl4.

w. found that the COlt of equity fen' an~ c0m

pany chanin by .n .vera•• of 12 balls points per per
mntap point chan.. In the common equity ratio, ....ulllln. the company is wUhIn the 40 to 50 per cent
equity ratio ianse. The buts point chan,. .. anaBer
~w.rd the hip end of the equity ndo nn... 10 In
inere... In equity from .9 to 50 per cenl wouJd only
lower the COM of equity by about lIVen buis points,
hi an increase In the ratio from 40 10 4J per emt would
lower the COlt of equity "y about 15 bois points. Both
theory and the av.Da,ble eYiclence lU....t that the ..me
,tft.rallituatlon would aIIQ eldst lot the ItJIphone com
panla, ht within • blp.r .ty. '!Ado ranp•

Finally, WI conskIerecl the effects.of 1M 1986 tax lea
lliadoa. The cIinct ef~ of the tax chanps wiD be to
Ncluce the laX shelter benefltl 01 corporate debt. to lower
the preIaX COlt of equity rela~ to the COlt 01 debt. 10
reduce cub flows ivai1able to '~Ufport construction, and
to lower coverall! r.tiC!l. AU oof these'chanllS will in
ert... the optimal equity ratio. However, cUnges in

~-....
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.,relative 10 the III&rbt cost of equity, Ind that could
oHM. at least .JOme of the preuUft to Inm.se equity

I"AUU:i. vn Dillance, tnough, the efleet of the tax law
chanles .hould be 10 raise equity ratio. ov.r the other·
wiJe optiJnaJ levels.
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............ a.-tbwd CogInInIIton 01........ In 1.

The -Cogenerldon Prtcing AIport" IWPQr1IIh1t QUdfyIng flcllly (OF) fiIngI for gII-finId cogeneration IYS*M
1m8IIIr. than 500 kIIowaIII ... prICIIcaIy disappured in 1•.,Then~ of OF filings with the FedefaJ Energy
~ Cammillian have alOPP8d tram a 1185 peak of 115 projecIIlO only one pmject aurin; Ihe firli 81ght
manIftI 01 1••

According II) the 0cIDbIr of' Ihe "CogeIlIfItIan PricIng AIport." IRId gu4ir8d CogII ..ratJcn lC1iYItY
-.aiIV and drMlatiCaIIy IncruMd 1881. The runDIr of OF appIicIIionl fer gll-tiled SVI*M II'nIIer INn 500Ii.- incI8uld frrm hIlO pojecIa in ,., 10 an annuli ., Of 115 pojICII Dy the end 01 1985. However. 1hIough.
'" filii eight monIhl of 1188 OF ItIIuI .. sought for one gIS·fiNd cogeneratJcn tyIt8m smder thin 500 kiIowaIIs.

nUl dramatic drop-off in In'III cogeneration ICtiviCy illIIgIly tied 10 MJtcad pfOYiIiClnI of lie Tax AIfonn Act of
1186. The new tax 1M will dIMcIIy .flBet the ecanomicI of au. gU-filWd cogeneratIOn P'OiICII. 8Ipeci1lly in the
..... Of dePraciItian and .. iMIanInt .. credit Cn'C). .

Under Ihe~ COlt~ IVSI8tn 01 depr8CIaIion otfMd by ...., ,....... PfDiedI are deJ)teCJated
ewer • IIn-yut periOd. WIIh Iht nw Jaw. the ICtuaI IIMCI Mfa 01 the equJPI'IInr will be used as !he bails tor
~ typIcaJv ftfIMn~ on Ihne tyIItrnI. An earlier 10 per cent bull.... iwelDnenl lax cnd WIt be
Itlmi....d an:Ier lie MW ... HawMr. • __ of IrInIiIion ruIII Include exempriOnl hem the more stnngenl
pftMliOnl 01 !he Tax AIfonn Act lot C*1ain projlcla. SpIciIcdy. praitc&I II'IaI ... certifiecI by 1he FEfC as OF
... JInuaIy 1. 1•• quIIfy IDr 1hI1TC. Further. pIOjIdI that .... certified as QF en or bIIote MatCh 1. 1986.
wauId IIilI qUIIIy for accItIrIIed dIprIcIatIOn. All oIb smd gas projecIS~ tranIitian rule DIi1efIti nul be
in IINiCe ~ Jan&*Y 1. ,.,. . .

The~ lax law ChangII~ II) • IUJh of IPPicaticns fot certification as • OF prIDr 10 1he end 0'·
1•• PlQilct de\IeIopIrI fJI GWIWI were IICC8InIing IhIir.. ID tile for.OF _II) beat the '_-end expiIIIion
bf beneftfI. This partially .... IftI fntnICIc ICtiYlty priar mthe end of that year ana 1M lICk of KINdy CI&mg Che
earty pM of 1_. It is lUI IOlTIIIWI'IIt~. t1owI'fer. Ihat only one~ was made during 1he lirsl etghl
rnonIhI of 1886.
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